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PURPOSE: To provide a module assembly capable of filtering 
highly polluted water with high filtering efficiency. 
CONSTITUTION: A module assembly is constituted by fixing 
both end parts of sheet like hollow yam membranes 2 by fixing 
members 3 while holding them to an open state so that the n - 
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rectangular shape and arranging a plurality of the elements of 
the fixed hollow yam membranes 2 so that the hollow yam 
membranes 2 become vertical. The interval between the 
elements of a module is set to 5- 100mm and an air scrubber 4 is i 
arranged between the elements to obtain a hollow yam 
membrane module assembly. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
daxoages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hollow fiber module assembly with which the configuration of both ends sets element spacing of 
this module to 5-lOOmm in the module assembly which has arranged two or more long and slender hollow fiber 
elements fixed by the holddown member so that it might become a rectangle mostly in the direction which 
becomes vertical [ a hollow fiber ], and is characterized by arranging Ayr scmbbing equipment between 
elements, maintaining the both ends of a sheet-like hollow fiber at an opening condition. 



[Translation done.] 
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* NOTICES * 

JPO and HCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hollow fiber module assembly suitable for filtering the high 

liquid of especially corruption nature. 

[0002] 

Pescription of the Prior Art] Conventionally, although many hollow fiber modules have been used in the so- 
called field of precision filtration, such as manufacture of non-bacterial water, potable water, and a high purity 
water, and clarification of air, they are performed in recent years in the form with various examination used for 
the solid liquid separation in biological treatment, such as secondary treatment in a sewage disposal plant, and 
tertiary treatment, etc. 

[0003] Since the blinding of the hollow fiber at the time of filtration processing is large, after fixed time amount 
filtration processing, the hollow fiber module used for such an application sends air, vibrates a hollow fiber, a 
film fix)nt face is washed, or repeats film surface washing of letting treated water flow to filtration processing 
and hard flow, and is performing it. 

[0004] The thing of the cylindrical shape type which converged and has arranged the hollow fiber the shape of 
a circle configuration or a concentric circle for which the hollow fiber module used especially by the anaerobic 
treatment among these fields has been used in the field of the conventional precision filtration was almost the 
case. 

[0005] It aims at preventing lock out of tiie filtered matter between hollow fibers, securing the surface area of a 
hollow fiber recentiy . While attaching a hollow fiber in fi^e part material, making into a single tier the hollow 
fiber of a large number in which an end or one end carries out opening and carrying out support immobilization 
with the shuttering of the upper and lower sides of both ends While forming successively many hollow fibers 
and the hollow fiber filtration members equipped with the filtrate path open for fi^e passage at the 
predetermined spacing, the hollow fiber filter which connected each filtrate path is proposed (JP,5-63632,U 
and JP,5-220357,A each ofificial report). 

[0006] Furthermore, it is the hollow fiber module wiiich it comes to fix, arranging a hollow fiber in the shape of 
a sheet, and the piece edge or both ends of a hollow fiber maintaining an opening condition by the holddown 
member in one or two different housing, respectively, and the long and slender hollow fiber module which is a 
rectangle mostiy is proposed for each configuration of a cross section vertical to the hollow fiber of a holddown 
member (JP,5-220356,A). 

[0007] Since it becomes possible to prepare an interlayer spacing and to arrange a hollow fiber of such a 
hollow fiber module of a sheet-like flat tip uniformly, and it becomes very easy to wash a hollow fiber fi'ont face 
uniformly in case it is film surface washing, it is a module suitable for filtration of high corruption **** that 
decline in a filtration eflBciency like the former can be suppressed etc. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is invented for the purpose of improvement in the 
further engine performance of the hollow fiber module of the shape of such a sheet. 
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[0009] 

[Means for Solving the Problem] Maintaining the both ends of a sheet-like hollow fiber at an opening condition, 
the configuration of both ends sets element spacing of this module to 5-lOOmm in the module assembly with 
which the hollow fiber has arranged two or more long and slender hollow fiber elements fixed by the holddown 
member so that it might become a rectangle mostly in the direction which becomes vertical, and the sunmiary of 
this invention is in the hollow fiber module assembly characterized by arranging Ayr scrubbing equipment 
between elements. 

[00 1 0] Although inconvenience does not have that to which the sheet-like hollow fiber only arranged the 
hollow fiber, either, &om the ease of carrying out of handling, and the field of improvement in the filtration 
efiBciency by configuration immobilization of a sheet, what was arranged as uniformly as possible is desirable. 
[00 1 1 ] As for the hollow fiber module assembly of this invention, it is indispensable to be arranged in the 
direction in which a hollow fiber becomes vertical. 

[00 12] When a hollow fiber is arranged horizontally, there is a fault that the solid with which the solid contained 
in raw water tended to be involved in the hollow fiber, and adhered to the hollow fiber firont face cannot 
exfoliate easily due to air bubbles. 

[00 1 3] A trouble which was described above is canceled by being arranged in the direction in which a hollow 
fiber becomes vertical. 

[00 14] Hereafter, this invention is concretely e?q3lained according to a drawing. The fiont view showing an 
example when drawing 1 is immersed in raw water in the hollow fiber module assembly of this invention, and 
drawing 2 are the side elevations showing an example when the assembly of this invention which combined four 
hollow fiber modules being inmiersed in raw water. Ends are vertically fixed by the holddown member 3, the 
hollow fiber 2 forms the element, and it is immersed into the raw water of a container 1 . 
[00 1 5] Although an element may use only one, in order to increase quality of water to be treated, by this 
invention, in catchment tubing 6 grade, it is combined by more than one and it is used as a hollow fiber module 
assembly. Ayr scrubbing equipment 4 is respectively installed between elements. A powder trachea, an air jet 
hole, etc. wWch caimot blockade Ayr scrubbing equipment easily are used. 

[00 1 6] In order that the hollow fiber module assembly of this invention may use a processing tub as a compact, 
when it takes into consideration performing Ayr scrubbing in a list eflBcientiy, the smaller one of spacing of an 
adjoining sheet is desirable but, if spacing is narrowed too much, lock out will become easy to take place v^th 
sludge, and air bubbles will stop being able to pass along between elements easily. 

[00 17] Conversely, if too large, compactability wiU be lost, air bubbles stop being able to contact a film fi"ont 
face easily, and the Ayr scrubbing effectiveness is spoiled. 

[00 1 8] Therefore, it is required to choose in consideration of conditions, such as a path of the magnitude of tiie 
film surface product of the hollow fiber which suitable spacing for spacing of an element is required and is 
occupied to a module, element number of sheets, and catchment tubing, Ayr scmbbing, and a back wash, and 
the range of 10-70mm is more preferably [ than 5- 100mm ] suitable for the spacing. 
[00 19] It is indispensable to install Ayr scrubbing equipment respectively between elements in this invention. If 
element spacing is large, even if it will attach one powder trachea in the modular lower part and will only carry 
out Ayr scrubbing to it powerfiiUy, contact of air bubbles does not spread enough on the surface of a hollow 
fiber. 

[0020] the installation of Ayr scrubbing equipment - the upper part fix)m the lower part of a hollow fiber 
module - aeration - or an air jet is carried out. 

[002 1] As for the hollow fiber module assembly of this invention, it is desirable to adopt the so-called 
intermittent attraction operating method which stops attraction periodically temporarily, and it can prevent 
effectively that a deposit fixes to a film surface. 

[0022] What consists of various ingredients, such as a cellulose type, apolyolefine system, a polyvinyl alcohol 
system, and a polysulfone system, can be used for a hollow fiber, and its thing of hi^ construction material of 
strong ductility, such as polyethylene and polypropylene, is especially desirable. 

[0023] Although there will be especially no limit in an aperture, a void content, thickness, and an outer diameter 
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if usable as a filtration membrane, considering a clearance object, reservation of the film surface product per 
volume, the reinforcement of a hollow fiber, etc., as a desirable example, 0.01-1 micrometer of ^ertures, 20 - 
90% of void contents, 5-300 micrometers of thickness, and the range of 20-2000-micrometer outer diameter 
can be mentioned. 

[0024] Moreover, the aperture in the case of aiming at clearance of bacteria may use hundreds of thousands of 
ultrafiltration membrane fix)m 10,000 cuts off molecular weight, when it becomes indispensable that it is 0.2 
micrometers or less and it aims at clearance of the organic substance or a virus. 

[0025] It is desirable that it is the so-called lasting hydrophilization film which has a hydrophilic radical etc. in a 
fix)nt face as a surface characteristic of a hollow fiber. Well-known approaches, such as the approach of 
carrying out hydrophilization of the fi-ont face of the approach or hydrophobic poly membrane which 
manufactures a hollow fiber v^th a hydrophilic macromolecule like a polyvinyl alcohol system as a process of 
the lasting hydrophilization film, can be used. 

[0026] For example, as an example of the hydrophilic giant molecule at the time of giving a hydrophilic giarit 
molecule to a film surface and carrying out hydrophilization of the hydrophobic hollow fiber, the saponification 
object (= etiiylene-vinylalcohol copolymer) of an ethylene-vinylacetate copolymer, a polyvinyl pynolidone, etc. 
can be mentioned. 

[0027] The film which carried out hydrophilization of the above-mentioned hydrophobic fihn with the 
hydrophilic macromolecule has the merit that a hydrophobic interaction wifli the organic substance can be 
decreased and the organic substance amount of adsorption to a film surface can be decreased. 
[0028] 

[EflFect of the Invention] a film surface product with the large hollow fiber module assembly of this invention ~ it 
is - ** et al. - since it has compact structure and more hollow fibers contact direct processed water, the 
fixing unification between hollow fibers prevents - having - especially - filtration of high corruption **** - 
setting - a long period of time - a rear spring supporter - it is possible to obtain filtered water, maintaining a 
high filtration efficimcy. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dazaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the hollow fiber module assembly suitable for filtering the high 
liquid of especially corruption nature. 



[Translation done.] 
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PRIOR ART 



Pescription of the Prior Art] Conventionally, although many hollow fiber modules have been used in the so- 
called field of precision filtration, such as manufacture of non-bacterial water, potable water, and a high purity 
water, and clarification of air, they are performed in recent years in the form with various examination used for 
the solid liquid separation in biological treatment, such as secondary treatment in a sewage disposal plant, and 
tertiary treatment, etc. 

[0003] Since the blinding of the hollow fiber at the time of filtration processing is large, after fixed time amount 
filtration processing, the hollow fiber module used for such an application sends air, vibrates a hollow fiber, a 
film fi-ont face is washed, or repeats film surface washing of letting treated water flow to filtration processing 
and hard flow, and is performing it. 

[0004] The thing of the cylindrical shape type which converged and has arranged the hollow fiber the shape of 
a circle configuration or a concentric circle for which the hollow fiber module used especially by the anaerobic 
treatment among these fields has been used in the field of the conventional precision filtration was almost the 
case. 

[0005] It aims at preventing lock out of the filtered matter between hollow fibers, securing the surface area of a 
hollow fiber recently, A hollow fiber is attached in fi^e part material, and while forming successively the 
hollow fiber filtration members equipped with many hollow fibers and a filtrate path open for fi-ee passage while 
an end or one end made tiie single tier the hollow fiber of a large number which cany out opening and carried 
out support immobilization with the shuttering of the upper and lower sides of both ends at the predetermined 
spacing, the hollow fiber filter which cormected each filtrate path is proposed (JP,5-63632,U and JP,5- 
220357,A each official report). 

[0006] Furthermore, it is the hollow fiber module which it comes to fix, arranging a hollow fiber in the shape of 
a sheet, and the piece edge or both ends of a hollow fiber maintaining an opening condition by the holddown 
member in one or two different housing, respectively, and the long and slender hollow fiber module which is a 
rectangle mostly is proposed for each configuration of a cross section vertical to the hollow fiber of a holddown 
member (JP,5-220356,A). 

[0007] Since it becomes possible to prepare an interlayer spacing and to arrange a hollow fiber of such a 
hollow fiber module of a sheet-like flat tip uniformly, and it becomes very easy to wash a hollow fiber fi-ont face 
uniformly in case it is film surface washing, it is a module suitable for filtration of high corruption **** that 
decline in a filtration efficienc}' like the former can be suppressed etc. 
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3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] a film surface product with the large hollow fiber module assembly of this invention it 
is - ** et al. - since it has compact structure and more hollow fibers contact direct processed water, the 
fixing unification between hollow fibers prevents - having especially - filtration of high corruption **** - 
setting - a long period of time - a rear spring supporter - it is possible to obtain filtered water, maintaining a 
high filtration efficiency. 
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EFFECT OF THE INVENTION 



(Effect of the Invention] a film surface product with the large hollow fiber module assembly of this invention it 
is - ** et al. — since it has compact structure and more hollow fibers contact direct processed water, the 
fixing unification between hollow fibers prevents - having ~ especially filtration of high corruption **** - 
setting - a long period of time - a rear spring supporter - it is possible to obtain filtered water, maintaining a 
high filtration eflBciency. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is invented for the purpose of improvement in the 
further engine performance of the hollow fiber module of the shape of such a sheet. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] Maintaining the both ends of a sheet-like hollow fiber at an opening condition, 
the configuration of both ends sets element spacing of this module to 5- 100mm in the module assembly with 
which the hollow fiber has arranged two or more long and slender hollow fiber elements fixed by the holddown 
member so that it might become a rectangle mostly in the direction which becomes vertical, and the summary of 
this invention is in the hollow fiber module assembly characterized by arranging Ayr scmbbing equipment 
between elements. 

[00 10] Although inconvenience does not have that to which the sheet-like hollow fiber only arranged the 
hollow fiber, either, from the ease of carrying out of handling, and the field of improvement in the filtration 
efficiency by configuration immobilization of a sheet, what was arranged as uniformly as possible is desirable. 
[00 1 1] As for the hollow fiber module assembly of this invention, it is indispensable to be arranged in the 
direction in which a hollow fiber becomes vertical. 

[00 12] When a hollow fiber is arranged horizontally, there is a fault that the solid with which the solid contained 
in raw water tended to be involved in the hollow fiber, and adhered to the hollow fiber front face cannot 
exfoliate easily due to air bubbles. 

[00 13] A trouble which was described above is canceled by being arranged in the direction in which a hollow 
fiber becomes vertical. 

[00 14] Hereafter, this invention is concretely explained according to a drawing. The front view showing an 
example when drawing 1 is immersed in raw water in the hollow fiber module assembly of this invention, and 
drawing 2 are the side elevations showing an example when the assembly of this invention which combined four 
hollow fiber modules being immersed in raw water. Ends are vertically fixed by the holddown member 3, the 
hollow fiber 2 forms the element, and it is immersed into the raw water of a container 1 . 
[00 1 5] Although an element may use only one, in order to increase quality of water to be treated, by this 
invention, in catchment tubing 6 grade, it is combined by more than one and it is used as a hollow fiber module 
assembly. Ayr scmbbing equipment 4 is respectively installed between elements. A powder trachea, an air jet 
hole, etc. which cannot blockade Ayr scrubbing equipment easily are used. 

[00 1 6] In order that the hollow fiber module assembly of this invention may use a processing tub as a compact, 
when it takes into consideration performing Ayr scmbbing in a list efiSciently, the smaller one of spacing of an 
adjoining sheet is desirable but, if spacing is narrowed too much, lock out will become easy to take place with 
sludge, and air bubbles will stop being able to pass along between elements easily. 

[0017] Conversely, if too large, compactability will be lost, air bubbles stop being able to contact a film front 
face easily, and the Ayr scmbbing effectiveness is spoiled. 

[0018] Therefore, it is required to choose in consideration of conditions, such as a path of the magnitude of the 
film surface product of the hollow fiber which suitable spacing for spacing of an element is required and is 
occupied to a module, element number of sheets, and catchment tubing, Ayr scmbbing, and a back wash, and 
the range of 10-70mm is more preferably [ than 5- 100mm ] suitable for the spacing. 
[0019] It is indispensable to install Ayr scmbbing equipment respectively between elements in this invention. If 
element spacing is large, even if it will attach one powder trachea in the modular lower part and will only cany 
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out Ayr scrubbing to it powerfully, contact of air bubbles does not spread enough on the surface of a hollow 
fiber. 

[0020] the installation of Ayr scrubbing equipment - the upper part firom the lower part of a hollow fiber 
module aeration - or an air jet is carried out. 

[002 1 ] As for the hollow fiber module assembly of this invention, it is desirable to adopt the so-called 
intermittent attraction operating method which stops attraction periodically temporarily, and it can prevent 
effectively that a deposit fixes to a film surface. 

[0022] What consists of various ingredients, such as a cellulose type, a polyolefine system, a polyvinyl alcohol 
system, and a polysulfone system, can be used for a hollow fiber, and its thing of hi^ construction material of 
strong ductility, such as polyethylene and polypropylene, is especially desirable. 

[0023] Although there v^U be especially no limit in an aperture, a void content, thickness, and an outer diameter 
if usable as a filtration membrane, considering a clearance object, reservation of the fihn surface product per 
volume, the reinforcement of a hollow fiber, etc., as a desirable example, 0.01-1 micrometer of apertures, 20 - 
90% of void contents, 5-300 micrometers of tiiickness, and the range of 20-2000-micrometer outer diameter 
can be mentioned. 

[0024] Moreover, the aperture in the case of aiming at clearance of bacteria may use hundreds of thousands of 
ultrafiltration membrane fi-om 10,000 cuts off molecular weight, when it becomes indispensable that it is 0.2 
micrometers or less and it aims at clearance of the organic substance or a virus. 

[0025] It is desirable that it is the so-called lasting hydrophilization film which has a hydrophilic radical etc. in a 
front face as a surface characteristic of a hollow fiber. Well-known approaches, such as tiie approach of 
carrying out hydrophilization of the front face of the approach or hydrophobic poly membrane which 
manufactures a hoUow fiber with a hydrophilic macromolecule like a polyvinyl alcohol system as a process of 
the lasting hydrophilization film, can be used. 

[0026] For example, as an example of the hydrophilic giant molecule at the time of giving a hydrophilic giant 
molecule to a film surface and carrying out hydrophilization of the hydrophobic hollow fiber, the saponification 
object (= ethylene-vinylalcohol copolymer) of an ethylene-vinylacetate copolymer, a polyvinyl pyrrolidone, etc. 
can be mentioned. 

[0027] The film which carried out hydrophilization of the above-mentioned hydrophobic film with the 
hydrophilic macromolecule has the merit that a hydrophobic interaction with the organic substance can be 
decreased and the organic substance amount of adsorption to a fihn surface can be decreased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the fiont view showing an example when the hollow fiber module assembly of this invention 
being immersed in raw water. 

[Drawing 21 It is the side elevation showing an example when the assembly of this invention which combmed 
four hollow fiber modules being immersed in raw water. 
Pescription of Notations] 

1 Container 

2 Hollow Fiber 

3 Holddown Member 

4 Ayr Scrubbing Equipment 

5 Precipitate 

6 Catchment Tubing 
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DRAWINGS 
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